Measurement of serum fructosamine by alkaline reduction of nitroblue tetrazolium (NBT) originally employed I-deoxy-I-morpholinofructose (DMF) in 4% aqueous albumin as a standard.' Due to matrix effects of the albumin/ and sensitivity of this system to small changes in reaction conditions,' a secondary serum protein standard is frequently used following calibration against DMF. 3 In this study two solutions of pure human albumin were glycated in vitro and percentage glycation measured using multiple analysis by affinity chromatography. The suitability of the glycated albumin as a standard was then assessed.
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To 100 mL of 4% and 20% aqueous albumin Correspondence: F E Wells.
(Blood Products Laboratory, Elstree, UK) was added O' 5 g of o-glucose and 0·1 g sodium azide and the carefully mixed solution incubated at 37°C for two weeks." The solutions were subjected to the fructosamine assay" using 3 mrnol/L DMF in 4% aqueous albumin as a standard. Solution A was 4·60 mmol/L (DMF), solution B 14·3 mmol/L and solution C 4·00 mrnol/L. For the two glycated albumin solutions, A and B, the ratio between fructosamine concentration (rnmol/L DMF) and glycated albumin (JlmoI/L) was shown to be reproducible at 70 and 71, respectively.
A series of five standards was prepared using combinations of solutions Band C such that the concentration of glycated albumin varied from 22 to 100 Jlmoi/L (1'5-7,0 mrnol/L DMF) at a constant total albumin concentration of 70 g/L, These standards were then assayed by the fructosamine method and a linear relationship of absorbance change (10-15 min) to concentration demonstrated with the line passing through the origin.
We investigated the effect of small changes in assay conditions on the fructosamine reaction of DMF standard (4 mrnol/L), glycated albumin (solution A) and a human serum. Each reaction condition (pH, temperature and NBT concentration) was varied with the remaining two held constant at the standard value. The results expressed as a percentage of those obtained under standard conditions are shown in Fig. I and demonstrate that not only was the reduction of NBT by DMF the most sensitive to changed reaction conditions, but that the behaviour of albumin resembled that of human serum much more closely than did that of DMF.
DMF is a product of condensation of a secondary amine with glucose whereas in nonenzymatically glycated protein the amine is primary. Two ketoamines so chemically different may well reduce NBT by different mechanisms.
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This could explain the differing reactivity of DMF and glycated albumin with respect to NBT reduction and the differing response to changes in assay conditions described here. Such a dissimilarity between standard and natural substrate must lead to loss of robustness of the assay. We recommend that both working and primary calibration of the fructosamine assay should be based on albumin glycated in vitro by non-enzymatic means. A primary reference lot could be analysed in a number of centres by affinity chromatography and possibly also periodate oxidation to obtain a consensus value. This could then be used to verify secondary materials produced in individual laboratories.
